Analysis of in vivo nucleosome positions by determination of nucleosome-linker boundaries in crosslinked chromatin.
We describe a procedure for the determination of nucleosome boundaries that utilizes single-stranded mononucleosomal DNA obtained from fixed cells as the template in a primer extension assay. The procedure entails treatment of cells with formaldehyde, a reversible protein-DNA crosslinking agent used with the object of fixing the histone octamers to DNA in vivo, followed by preparation of nucleosomal DNA with micrococcal nuclease, reversal of the crosslinks, and isolation of the mononucleosomal material. Full-length single-stranded mononucleosomal DNA is then prepared and used as a template in a linear amplification primer extension assay. The use of single-stranded DNA templates eliminates interference from nicked DNA present in double-stranded preparations. Because of its reversibility, the use of formaldehyde permits the preparation of DNA suitable as a template in DNA synthesis. We present evidence demonstrating the efficiency of histone-DNA crosslinking and the reversibility of the crosslinking reaction as applied to the regeneration of native DNA, active in DNA synthesis. Use of this methodology removes the impact that mobility of the histone octamer and the presence of nicks on nucleosomal DNA have on the determination of nucleosome boundaries.